
NEW BOOKS 

An Outline of the Theory of Thermodynamics. By Edgar Buchinghanz. 
14 X aa cm; xi f 205 pp. New York : The Mncmillan Conzpa?zy, 1900. 
Price: cloth, $1.90. - In  the preface of this newest book on thermodynamic 
theory, the author states that its aim is to bridge the gap between the existing 
textbooks and the modern memoirs. I t  is intended for the beginning student, 
and ‘ *  Is not a book of applications, but a brief outline of the theory, the applica- 
tions having been selected solely with a view to their illustrative value.” In  
rough outline, the topics successively taken up are: Introductory Concepts; the 
First Law of Therniodynamics ; the Second Law ; the Criteria of Equilibrium. 

Chap. II., 
on Calorimetry, is a rather elaborate analysis of the idea of quantity of heat ; 
six elements of the idea being considered. The discussion, however, is re- 
stricted to heating and cooling phenomena ; and it is not emphasized that a 
quantity of heat is a purely auxiliary quantity, a more or less convenient but 
wholly arbitrary mathematical fiction. The concluding introductory chapter, 
on Material Systems in Thermodynamics, makes clear what is meant by a 
thermodynamic system of bodies, and limits the discussion to systems that have 
equations of equilibrium. Here the author presents an enthusiastic definition 
of thermodynamics as : “ The study of all the properties or qualities of material 
systems, and of all the forms of energy that they possess.” 

First we have a simple dis- 
cussion of the law, which is sufficiently comprehensive and clear to give a good 
idea of it ; then, under the title The Principles of Thermochen~istry, an exposi- 
tion of the law of constant heat sums, and of the relation between heat of 
reaction and temperature ; and, finally, under the heading Calorimetric Proper- 
ties of Fluids, the idea of specific heat in general, and of the two principal 
specific heats in particular, a study of the specific heats of ideal gases, and an 
account of the theorem of Reech. Here follows, in Chap. VII.,  a recapitulation 
of the results attained thus far. 

The second half begins with Chap. VIII.,  on the Second Law of Thermo- 
dynamics ; which treats reversible processes, the Carnot cycle, and Carnot’s 
theorem ; develops the idea of absolute temperature and of entropy, from the 
properties of ideal gases; and formulates, in terms of a, 6,  the changes of entropy 
of an ideal gas. In  Chap. IX., General Equations, the two laws are combined 
to give the differential equation for the energy of a system ; change of variables 
yields the differentials of the Gibbsian functions $, x j  5,  and the ‘four thermo- 
dynamic relations ’ are derived therefrom ; the first derivatives of these func- 

‘ 

The introductory chapter on Thermometry is lucid and brief. 

The next three chapters are on the First Law. 

This completes the first half of the book. 
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tions are discussed ; and Gibbs’s ‘ fundamental equations ’ are defined Chap. 
X., on Applications, gives an admirably clear and consistent account of the 
theory of the porous plug experiment : this is one of the best things in the 
book. The chapter is concluded by simple treatment of the elasticity of a solid, 
of the electromotive force of a reversible cell, of the Clapeyron-Clausius equa- 
tion, and of the osmotic pressure. 

With Chapter XI., the Conditions [criteria] of Thermodynaniic Equilibrium 
are takenup. This is the one distinctly unhappy chapter of the book ; for the 
author has failed to see that the matter rests wholly on the inductively reached 
integral principle of the spontaneous dissipation of work-availibility. He does 
not even present Carl Neumann’s reasoning anent the formula, 

that he gives. The usefulness of this chapter will consist in disturbing the 
reader, and thereby inciting him to study the question for himself. The chap- 
ter is extended by the following one, on Thermodynamic Potentials and Free 
Energy; in which the criterion of equilibrium is expressed with the aid 
of the functions $’ and t, and Helmholtz’s free energy equation is derived. I n  
the final chapter, on Applications, we have, mainly, a discussion of the 
$, &diagram for the equilibria about a one-component fusion triple-point ; and 
a derivation of the phase rule for systems in which no chemical combination 
occurs, 

From the above detailed description, it will be seen that Prof. Bucking- 
ham’s outline treatment of therniodynamics is fairly comprehensive. Opinions 
will differ as to what should be included in an introductory treatise ; but it 
seems to the writer that i t  would have been to the advantage of the book to 
have included a reference to thermodynamic surfaces, giving at least some 
account of Gibbs’s energy surface ; a derivation of the phase rule, at least in 
outline, in which chemical relationships should be considered ; and, possibly, 
some reference to the attempts at a thermodynamic theory of reaction velocities. 
But it is, of course, quite possible to consider these things as relatively minor 
matters, and beyond the scope of the book. 

Now, in point of general theory, there are two ways in which a treatise on 
theoretical thermodynamics can be written : an approximative way and an exact 
way. One can derive the absolute temperature and the entropy function from 
the properties of an ideal gas ; or one can arrive at these functions from funda- 
mental physical postulates (see the paper on An Exposition of the Entropy 
Theory, in the present number). Our author has chosen the former method, 
presumably for pedagogical reasons. But the latter method is more in harmony 
with the spirit of comparative physics ; for i t  parallelizes the thermodynamic 
temperature with other potentials, the entropy with other quantity-coordinates, 
and brings out the distinction between forces and potentials and between spaces 
and quantity-coordinates. Furthermore, it  is rigorous, which the other method 
is not ; and it lends itself more readily to the development of a well-rounded 
and coherent body of theory. 

Following the approximative plan, our author has given us a good treatise. 

The book is provided with an index. 
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It is brief, as i t  should be for the beginner, who needs his apequ  first and his 
details later ; and i t  is clearly thought out and clearly written. It is certainly 
as satisfactory a student’s text as we have. 

The beginning student will doubtless be thankful that this book is developed 
as a physical argument, rather than as a symmetrical mathematical analysis of 
the general problem presented by a small number of inductively established 
postulates. But he should remember, if ever he is to gain a grasp of the sub- 
ject, that eventually he must  understand his thermodynamics as a logical sys- 
ten1 of mathematically developed theory. 

J. D. van der Waals. Ein Lebensabriss. By J .  J .  van Lanr .  z4 x zz cm ; 
pp.  5r. Price : paper, 1.60 marks.  
- This is an appreciation of the work of van der Waals, by one of his better 
known pupils. I t  is a warm tribute, of admiration and affection, to the man’s 
work and to his life. Van Laar gives a popular discussion of van der Waals’s 
characteristic equation for fluids, and the equation for two-component fluids ; 
and a similar treatment of the later work on the thermodynamic theory of capil- 
larity, and on the constants of the characteristic equation. H e  ventures into a 
comparison of van der Waals’s scientific method with that of Maxwell, con- 
trasting i t  with a similar comparison of the styles of Lorenz and Helmholtz. X 
brief and very interesting biography, and a bibliography of van der Waals’s more 
important papers, forty-two of them, complete the brochure. J .  E. Trevor 

Second, ?yevised 
edition. B ~ e s l a u  : 
hfaiwschke und  Bevendt, ‘899. 

The Kinetic Theory of Gases. By U r .  Oscar Emil Meyer. T?,anslated 
f r o m  iRe second, revised, edition by Robert E .  Baynes, z4 x zz cm ; pp. xv i  -L 
472. New Y0i-k : Longmans ,  G ~ e e n  and Co., z899. Price : cloth, $4.00. - 
The first edition of Oskar E. Meyer’s introductory treatise on the kinetic theory 
of gases appeared in 1877, since which time the book has exerted an enormous 
influence in popularizing the theory. After having been long out of print, it 
iiow reappears, in a revised German translation, and, simultaneously, in an 
English translation by the well known thermodynamicist Robert E. Baynes. 
The German edition appeared in two parts, in 1895 and 1899. They may be 
bought separately if  desired. 

It aims to  give 
an introductory account of the kinetic theory of gases considered as a physical 
theory ; and to do so without the use of any mathematical apparatus. But, for 
the sake of reference, a compact exposition of the elements of the mathematical 
theory is added in an appendix (of I I 2 pages in the English edition). Part I. 
of the work presents, successively, the bases of the theory, the laws of pres- 
sure, Maxwell’s law of the distribution of velocities, van der Waals’s theory of 
fluids and allied hypotheses, and a discussion of the ratios of specific heats, 
Part 11. treats nlolecular free paths, and the related phenomena of Viscosity, 
diffusion. and the conduction of heat ; and concludes with considerations re- 
garding the sizes, numbers, and speeds of the hypothetical molecules. 

Mr. Baynes has furnished an admirable translation of the original tex t ;  

J .  E .  Trevor 

Le ipz ig  : Johann Ambrosius Barth, 1900. 

Die kinetische Theorie der Gase. By Oskar Emil Meyer. 
16 X 24 cm ; pp.  x v i  + 352, with an appendix of z28 pp .  

Pn’ce : paper, z z  marks.  

Meyer’s book is written primarily for the experimentalist. 
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and, happily, has added an index. The popularity of the first edition of the 
book will doubtless be transferred in large measure to the second ; for the work 
certainly supplies what many people desire, an easy niediis of gaining a rudi- 
nientary faniiliarity with the kinetic theory. . J .  E.  Tf fevor 

Die Fortschritte der Physik. Dargestelll ZJOO~L der physiknlisclzevt Gessell- 
schaft .zu Berlin. Zm Jahre ~ 8 9 8 :  I Z Z .  Abtheiluizg : Kosmische Physik : 
~ e d i g i ~ t  vola Richard A s m a n  ; pp. xlii +586. Price: ptrper, 
22 marks Rvnlmscltweig : F. Vieweg ?dud Sohia, 1900. -The third part of 
the fifty-fourth volume of the Fortsch~itte der Physzk is now out. It considers 
the work that falls under the head of Cosniic Physics ; and the treatment is 
under the subheads of Astrophysics, Meteorology, and Geophysics. This part 
completes the review for 1898, thus maintaining the prompt service that has 
done much in late years to increase the value of thisvery important publication. 

Kleiner Leitfaden der praktischen Physik. By Friediich Kohlmusch. 
z4 X 22 CPU ; j p .  xix - 260. Leipzig : R. G. Teubner, z900. Price : bound, 
4 mavks. -The larger volume now contains a great deal which the beginner 
must omit, and we have here a snialler work which is intended chiefly for those 
who wish to take a course in experimental physics, but who do not intend to 
specialize in that subject. The book is as admirable as one would expect ; but 
it must be admitted that there are dangers in making an elementary book from 
an advanced one merely by elimination. It certainly is not fair to an elementary 
stndent to write (p .  31) without a word of comment : 

16 X 23 cm. 

J .  E. li.evor 

The weak part of the large book was the unnecessarily scrappy way in which 
the proofs were outlined. This becomes a positive defect in the smaller book. 
It would have been more satisfactory also if the author had described the copper 
voltameter as i t  is used. 

Zuwz Gebrauch 
fur die obeyen Klnssen hoher,er Sclzulen. z5 X 22 cm ; 69 pp.  
Le i j zzg  : B. G. Teubner, 1900. Price : bound, 1.40 wznnrks. -The author has 
collected for use in the upper classes of German High Schools problems bearing 
on the orthodox field of the balancing of equations, mass analyses, and the 
Boyle-Gay-Lussac law ; and in addition he presents exercises in the application 
of the laws of Dtilong and Petit, Joule, Ohm, and Faraday, and of those rela- 
ting to the dissociation of gases, osmotic pressure, and thermochen~ical change. 
The application of physical cliernistry to elementary work is urgently needed ; 
and the author deserves commendation for his efforts in this direction. The 
book would be more acceptable to the American college student if the explana- 
tion at the beginning of each section were made more complete. 

Wilder D. Bnvzcroft 
Aufgaben aus der Chemie und der physikalischen Chemie. 

By P. Rvauer. 

H. R. Caraeeth 

LeSons d’$lectrotechnique gentkale. Prdesstes a I’dcole suptr iewe dlklec- 
tricitt. By P. Janel. z7 X 25 c w  ; pp. ix 614. Paris : Caufh i r i -  C/ilZnvs, 



542 New Books 

z9oo. - This textbook for electroteclinical students appears to be admirably 
fitted to its purpose. I t  can serve also as a very satisfactory work of general 
reference for those whose chief interests lie in more or less remote fields. The 
author has undertaken rather to present the general aspects of his subject than 
to give descriptions of existing types of electrical machinery. He points out 
that, in any study, it is necessary both to apprehend and to comprehend ; that 
one apprehends the particular and comprebends the general. He  has made his 
book especially interesting, because he has aimed to enable his readers to com- 
prehend, 

In  what may be called the introductory part of the hook, we find a simple 
and clear exposition of the general principles of mechanics, thermodynamics, 
electrostatics. magnetism, and indnction , and a study of insulating, conduct- 
ing, and magnetic materials. The remainder of the text is devoted to the de- 
tailed general theory of dynamos, electric motors, and transformers. Besides 
being well planned and well written, the book, in its beautiful and tasteful1 
printing, is a credit to its publishers. 

Mesures electriques. Essais de laboraioiiye. By E. Viguero?z and P, 
Letheule. (Encyclopkdie scientifique des A i d e - M h o i r e . )  12 x 19 cm; pp.  
180. Pvice : paper, 2 5) b o a d s ,  3 fvancs .  - The 
general arrangement is shown by the table of contents : introduction : electrical 
units ; reading electrometric instruments ; general measuring instruments ; 
galvanometers ; electrodynamometers and watt-meters ; electronieters ; discus- 
sion of errors ; potential differences ; currents ; resistances ; capacities ; coeffi- 
cients of self-induction ; tables. 

z2  X 19 cm ; vii + 202 pp .  
Pavis : Gauthieif- Vil lais,  1899. P&e : paper, 3.50francs. - In  a small book, 
of less than two hundred pages of large type, M. Broca gives us an exposition 
of the theory of the propagation of electric waves. He begins with a brief ac- 
count of ordinary telegraphy ; then develops in simple language the salient 
features of the electromagnetic theory of light ; and thus passes to an account 
of the vertical-wire transmitter and the coherer receiver now in use in wireless 
telegraphy. The little book is an admirable specimen of what essays in popular 
science should be. Simply written, sound, and compact, it  presents what the 
intelligent general reader really needs to know ; presents it in a correct and in- 
teresting way ; and stops when the task is finished. 

Traction Electrique. Ext i -a i t  des Lerons professkes a l ’ lns t i fu t  klecfro- 
technique filontejove. Pa& : 
Gauthiev- Villars, zgoo. Asice: paper, 3.5ofi~ancs. - This book is an extract, 
by the publisher, from the author’s Legom SUT I’ Electricit6 originally delivered 
at the Institut dlectrofechnique Monte$oi*e. I t  is intended for the use of those 
who are directly interested in electric traction, but who have not the time 
to make an extended and detailed study of applied electricity. The book is de- 
scriptive, and wholly practical in its aims. ]. E. Trevor 

Volumetric Analysis. Specia Z Z y  adilpted to the vequiremen fs  of studelids 
enleifing for the adzinnred pvactical chemistry examinatioiis of the science and 

J .  E .  Trevor 

Paris : Gauthier- Villars. 

Wilder D. Bancroft 
La Telegraphie sans Fils. By A n d i t  B?*oca. 

]. E. Trevor 

By E?+ GCvard. 17 X 25 cm ; p p .  vi + 136. 
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art depai-tvzent ; also the intewnediate science and p i d i m i n a v y  scientzxc e;r- 
aminations of the University of London. 13 1 r9 c m ;  
pp.  92. (Whi t taker  and Co.); N e w  Y o r k :  TheMacmil lan Co., 1899. Price: 
cloth, 50 cents. - I t  does not seem too much to ask that books in English on 
scientific subjects shall be written in good English, and that the subject matter 
should be treated scientifically. If it is necessary, for the benefit of some par- 
ticular body of students, to regard volumetric analysis from the point of view of 
fifty years ago, why print the book, and above all, why put it in the way of the 
unsuspecting public? One would hare thought the writing of a book like this 
impossible after the appearance of Ostwald’s excellent little treatise, but in the 
present volume, the theory of indicators is not touched upon, and all that seems 
to have been culled from modern chemistry appears in the account of the oxida- 
tion of ferrous sulphate by potassium permanganate, where we find the follow- 
ing : “ Arrhenius in his theory of solution points out that substances do not 
exist as such in solution, but are more or less broken up into parts ; e.  g., a dilute 
solution of sulphuric acid contains the parts,H, and SO4, hence the oxygen can 
at once oxidize the H, to H,(3 and the liberated SO, at once attach itself to the 
ferrous sulphate.” 

Such passages as this are necessarily rare, yet the following is worth quot- 
ing too, as well for its scientific truth as for its style : In  all branchesof analy- 
sis it is the aim of the chemist to produce the liquid state in so far as he is en- 
gaged on investigating chemical change. ) ’  

The material in the work is essentially what is to be found in any book 011 

the subject and is in the main clearly treated ; hence one’s regrets in reading it 
arerather for what it might have been and is not, than for what it actually is. 

A. P. Saundevs 

ByJohn  B. Coppock. 

The Calculations of Analytical Chemistry. By Edmund H. fkZiUeT. 25 x 
23 cilz ; pp .  v i i i  I z83. N e w  York : The Macmillan Conzpany, 2900. 
-The book is apparently, indeed almost expressly, designed to be put into 
the hands of students ; but if the student who shduld attempt to use it were 
quite a beginner he would be puzzled by the immediate use of chemical 
symbols, and references to valence, etc., which are unaccompanied by any ex- 
planation ; on the other hand, if he had had sufficent training to be clear in his 
mind regarding valence, it would scarcely be necessary to treat him to eight 
pages of text and three pages of examples on atomic weights and equivalents. 
In  little ways like this the work lapses now and again from the methodical, but 
there is much good material in it, and in the hands of a discriminating teacher 
i t  would be a valuable aid in connection with analytical drill. The ground cov- 
ered includes all the kinds of analytical calculations the student is likely to be 
called upon to make, and each thapter is fortified by a long list of problems for 
calculation. Some details might be improved upon. For instance in the 
chapter on specific gravities the omission of all mention of the floating method 
is a grave one ; and it is scarcely happy to refer to lithium as a substance solu- 
ble in water. 

On the whole the book is a useful one, though not likely to inspire 
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enthusiasm. 
sources, and finally logarithms and antilogarithms to four places. 

At the end are tables of densities, ratios, etc., revised from niodern 

A. P. Saunders 

Produits aromatiques artificiels et naturels. By George F. Jauberl. (En- 
cycloptdie scientij5que des Aide-MPmoire.) 12 x 19 cwt; 168 pp. Paris : 
Gazrthier-Villars. Price: paper,  2.50; boards, 3 francs. -This is one of a 
series of monographs, each covering some special part of the field of organic 
chemistry. The subject is treated under the following heads : aromatic alco- 
hols ; aromatic acids ; terpenes ; camphors ; terpenic alcohols, aldehydes, and 
acids. Wildev D. Bancroft 

ti3que des Aide-Mimoire.)  12 x 19 cnz ; pp. 187. Paris : Gauthier- Yil lars.  
Price : paper, 2.5 ; boards, 3 j rancs .  -The object of this volume is to give “as 
complete data as is possible in regard to the many essences which are coming 
into ever greater use in many important industries.” 

Anauaire de 1’0bservatoire Municipal de Paris, dit Obsevvaioire de Mont- 
souris, pour l’annte 1900 ; Mttkorologie, Chinzie, Miwographie,  Ajplications 
ci I’ Hygi tne.  P&e : paper, 
2 francs.  - In  this Annua i re  is published the work of the municipal obserra- 
tory of Montsouris (Paris). The observations carried on are arranged under the 
heads : ( a )  Physics and Meteorology, (b )  Chemistry, ( c )  Micrography. 

‘ 

Les Parfums comestibles. By George F. Jaubert. (Encyclojtdie scien- I 

Wilder D. Bancroft 

IO x is cnz ; pp.  578. Paris : Gauthier- Villars. 

J .  E .  7ifezlor 


